RADCOM 
TECHNICAL 
FEATURE 


HE BOX IN QUESTION IS an 

RF potentiometer designed for 

coaxial feeder impedance meas- 

urements inthe range 5 to600Q. 

The impedances are calculated 
from voltage measurements, and the unit is 
designed to operate with a modern digital 
voltmeter with an input resistance of 10M or 
more. A low power RF source capable of 
giving a couple of watts of harmonic free 
output into a load of around 50Q is also 
required. 

The box can be used in either a very simple 
or in amore sophisticated manner. Itis small, 
cheap, and easy to build, and to a certain 
extent it is self checking. As well as measur- 
ing feeder input impedances it can be used to 
check the RF value of resistors against known 
capacitors and to measure RF impedances in 
general. 


PRINCIPLE OF THE METHOD 


THE BASIC POTENTIOMETER arrangement 
and the required measurements are shown in 
Fig 1. The unknown impedance ‘Z’ is con- 
nected in series with a known impedance ‘S' 
to a suitable RF source. The three voltages 
V., V., V,,, are all measured as described 
later. 'Z' may then be found using the formula: 
Z/S =V,/V, 


MEASURING FEEDER INPUT 
IMPEDANCE: A SIMPLE 
EXAMPLE 


SUPPOSE THAT ‘2’ is the input impedance 
of acoaxial antenna feeder and thata resistor 
of 562 is used as ‘S’. 

The measured voltages are: 


V,=5.0V; V, = 2.5V; V, = 7.5V, 
The unknown impedance ‘Z’ is given by: 


Z=56. (2.5/5.0) 
= 280 


75 Mount Vernon Road, Barnsley, S. Yorks, S70 4DW. 
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Fig 1: Basic potentiometer principle of the 
impedance measuring box, 
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Ofcourse the impor- 
tant question is 
whether or not 'Z’ is 
resistive. There is a 
simple test which will 
decide this. If V,,=V. + 
V,, ‘Z' is a pure resist- 
ance. 

Using the given fig- 
ures: 7.5 = 5.0 + 2.5. 

The figures pass the 
test and ‘Z' is a pure 
resistance. 

The procedures just 
described are easy to 
carry out and can give 
a quick reassurance 
that an antenna is be- 
having itself. 


CORRECTING 
THE 
READINGS 


If‘S'is aresistance but 
‘Z’iscomplex, (V.+V_) 
will be greater thanV. 
but whatever the nature of ‘2’ it is not possible 
for (V_+V_) to be/ess than V,,. Nevertheless, 
if the box is set up with ‘S' and ‘Z" both 
resistors, it will be found that (V, + V,) willbe 
less than V,, by about 0.15V. (This assumes 
that the recommended Schottky diodes have 
been used). If 0.15V is added to all readings, 
agreement becomes very satisfactory, usu- 
ally within 0.05V. Using silicon diodes (1N914) 
the correction was in the region of 0.4V. It is 
surprising that a virtually constant correction 
works over the range one to twenty volts. 

It will be found that correcting the readings 
will often have so little effect on the numerical 
value of ‘Z’ that it may not seem worth doing, 
but if you are going on to find the resistive and 
reactive components as described in the next 
section, these small corrections are more 
important. 


®asoe aces 


Fig 2: Extraction of Z components from voltage 
readings. 


Internal view of the impedance measuring box. 


FINDING BOTH 
COMPONENTS OF ‘2’ 


SUPPOSE NOW THAT V, and V. have the 
same values as before but that Va is 6.5V, 
(Assume all readings have been corrected), 
As V, and V_no longer add directly to give V,, 
we know that 'Z’ is not a pure resistance. 
However, ‘Z' is calculated exactly as before: 
itis still 28Q butis now acomplex impedance. 
The values of the resistive and reactive com- 
ponents of 'Z' can be found by drawing a 
triangle as shown in Fig 2. The sides repre- 
sent the three voltages with V, drawn horizon- 
tally. The angle q is then measured. In this 
case itis 64°. Z may be represented either by 
the series combination R, and X., or by the 
parallel combination R,, and X, ( ig 3). 


R, = Z Cosé R, = Z/Cosé 
X, = Sind X, = Z/Sino 
Using Z = 28, 6 = 64° 

R, = 12 X, = 252 


Fig 3: Series and parallel combinations of R and X. 
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MEASURING RF IMPEDANCES 


Front panel of impedance measuring box showing 
the fixed reference connector block. 


R, = 642 X, = 312 
Unfortunately the method described does 
not tell us whether ‘X’ is inductive or capaci- 
tive. This can be done by making ‘S' a known 
capacitor as described later. 
If you do not want to draw a diagram to find 
6 it may be calculated: 


cosd = (V,?- V2-V2)/2V. . V. 


CONSTRUCTIONAL DETAILS 


THE UNIT IS BUILT into a small metal box. 
The circuit is shown in Fig 4. It is a great 
advantage to mount 'S’ externally using a 
PCB terminal block. All connections can be 
kept very short and ‘S' can be changed atwill. 
Two Maplin 2-wire 10mm PCB connectors 
(JX38R or JY93B) are used. The two blocks 
can be slotted together giving a longer block 
with four connecting points. This block is 
bolted down onto the exterior of the box using 
two 6BA nuts and bolts which must be passed 
through the two blank holes in the blocks. 

A small amount of thin plastic has to be 
cracked off to allow the passage of the bolts. 
Each of the screw connectors carries a short 
wire projection which requires a hole boring 
so it can pass through into the interior of the 
box. One pair of the connectors is used to 
accommodate 'S'. The inner one of the other 
pair is labelled ‘O’ and goes to the coaxial 
output socket and the outer, labelled ‘E' goes 
to chassis by the shortest possible route 
(Fig 5). When using the coaxial output, the 


Can be 


omitted short 
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Fig 4: Circuit diagram of impedance measuring box. 
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Standard thi 
impedance S ink 


neighbouring ‘O' and'‘S' points are connected 
by a short link. 

When testing the device using resistors, 
capacitors, etc the link is removed and the 
test piece is connected between the inner'‘S’ 
connector and 'E’. Removing the link discon- 
nects the capacitance of the output socket - 
about 4-9pF - which would otherwise be in 
parallel with the test piece. The inner ‘S’ 
connection will have to accommodate two 
wires, one from 'S' and the other either from 
the test piece (‘Z’) or from the link. 

The above method of construction enables 
critical connections to be kept very short. Itis 
important that the diode leads are soldered as 
close to the body of 'S’ as possible, ie to the 
short wires which project from the connectors 
into the interior of the box. The actual length 
of the diode leads is not very critical so there 
is no need to cut them too short and risk 
cooking the diodes during soldering. 

The resistors at the input are to prevent the 
load on the source exceeding 112 or going 
lower than 220. These are extreme cases. In 
antenna measurements the loadis likely to be 
closer to 5022 and nearly all resistive. 

The 22Q resistor can be omitted if desired. 
Its only purpose is to prevent a short circuit in 
the unlikely event that ‘S’ and ‘Z’ together 
form a resonant series circuit, which just 
could happen if ‘S’ is a capacitor and ‘Z’ an 
inductor. 

The input resistors also provide a DC leak 
across the line which is essential for the 
operation of the diodes. The 22KQ resistor 
across the output ensures that there is such 
a leak under all conditions. Schottky diodes 
(BAR 28, Maplins QQ13P) are employed. 


TESTING THE BOX USING 
RESISTORS 


FIRST REMOVE THE LINK thereby discon- 
necting the output socket. 


Another 1 watt resistor in the range 20 to 
20022 is chosen for ‘Z’ and is connected 
between the inner ‘S' connector and ‘E'. Both 
‘S' and '‘Z' should have leads cut as short as 
possible. Maplin 1 watt resistors seem to be 
OK at HF, at least up to 14MHz, the highest 
frequency used. 

Measure the voltages and check that: 

1) V/V, =Z/S 
2) V,+V,=V,, 

As explained earlier, better agreement is 
obtained if a small cor- 
rection is added to every 
voltmeter reading. 0.15V 
To was suggested, though 
in fact anything between 
0.13 and 0.15 seems to 
be satisfactory. Correct- 
ing the readings should 
lead to a small but no- 
ticeable all round in- 
crease in accuracy, par- 
ticularly when 'Z’ is more 
than 4S orless than S/4. 

Repeat these checks 
using different input 
voltages and different 
values of ‘S' and 'Z’. Do 
not use inputs greater 
than 20V, and also try to 
avoid using any voltage 
reading lowerthan 1.0V, 


Test piece 
(il required) 


USING THE BOX TO MEASURE Z, 
AND VELOCITY FACTOR: 


The characteristic impedance (Z.) of a coaxial 
feeder and also its length in electrical degrees 
can be both found from the same two pairs of 
measurements. These are made on a length of 
the cable. The exact length is not critical but it 
should not be less than 1/16th of a wavelength, 
and not more than 3/16ths. Only one end should 
be fitted with a plug, at the other should be a 
clean cut. 

The cable needs to be plugged into the 
output socket of the box. A resistance of around 
5622 is used as 'S’. The measurements V, and 
V, are then made: 

1. With the far end open circuit and 

2. With a good short circuit across the far 
end. One ortwo millimetres of the inner core can 
be exposed, and the braiding pulled over it and 
soldered or even clipped. 

Let the open circuit value of V/V, be denoted 
by 'P’, and the closed circuit value of V/V, be 
denoted by 'C’ 

Z,=S.V(P.C) 
the angular length Q is given by: 
TanQ = v(C/P) 
= Tan" \(C/P) 

Ifthe actual length of the sample is ‘L’ metres, 
then each metre is equivalent to Q/L electrical 
degrees. 


The wavelength on the line 4, is given by 
4, =L. (360/2) 
The velocity factor for the line is equal to the 
line wavelength divided by the free space wave- 
length A, 


Velocity factor =1,/4, 


FEEDER LENGTHS LONGER THAN 
ONE QUARTER WAVELENGTH 


The above method can be employed using 
longer feeder lengths with the following limita- 
tions. 

1. The length can be any integral number of 
half wavelengths plus a fraction of one quarter 
wavelength. The extra hall wavelengths have 
no effect on the measurements. 

2. If the length is any odd number of quarter 
wavelengths plus a fraction of a quarter wave- 
length, the ratio C/P must be inverted. In this 
case: 

Tan = \(P/C) 
Q = Tan" y(P/C) 

In both the above cases js the angular 
length of the final incomplete quarter wave- 
length which should be somewhere between 20 
and 70°. If Q lies outside these limits (ie if the 
feeder length is close to a whole number of 
quarter wavelengths) the results will be very 
inaccurate. In such cases the feeder should be 
extended by about one eighth of a wavelength 
before making measurements. 


The diode response is particularly inaccurate 
at low voltages. 


TESTING WITH CAPACITORS 


ACAPACITOR MAY also be used as 'Z’, and 

its reactance found. This is obtained in ex- 

actly the same way as with the resistors. The 
following points should be borne in mind 

when using a capacitor as ‘Z': 

1) The nominal value of the capacitance will 
be effectively increased by 4 or 5pF due to 
the output capacitance of the device. 

2) The voltage addition rule does not hold in 
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this case. When 'S' is a resistor and ‘Z' a 
capacitor (or vice versa) the rule for volt- 
age addition is: 
V2=V2+V2 

3) The inductive reactance of capacitor leads 
can easily cancel out one or two ohms of 
capacitive reactance at HF. Keep the leads 
as short as you can. The effect is much 
less important with resistors. 


TESTING WITH A COMPLEX 
LOAD 


A SUITABLE LOAD MAY be made from a 1 
watt resistor and a close tolerance polysty- 
rene capacitor connected in parallel with lead 
lengths kept very short. The reactance of the 
capacitor and the resistance of the resistor 
should not be too different from each other, or 
from the resistance of ‘S’, 'Z’ and ‘8’ can then 
be found from the triangle described earlier, 
and the values of R, and X, found. Again, the 
nominal value of the capacitor will effectively 


be increased by 4 or 
5pF. As explained 
earlier, the triangle 
diagram will not tell 
you whether ‘X' is in- 
ductive orcapacitive. 
If a capacitor is used 
as ‘S' the method 
must be modified 
slightly, but the trian- 
gle then indicates in- 
stantly whether the 
load is inductive or 
capacitive. 


(a) 


A less than a right angle 
Zis capacitive 


USING A CAPACITOR AS ‘S’ 


IF ACAPACITOR OF reactance ‘xX’ is usedas 
‘S'. 'Z’ may be found exactly as before: 


Z=X. (V/V,) 

The method for finding ‘0’ is not the same. 
Once again, the voltage triangle is drawn in 
the same way, and the same angle is meas- 
ured, but this angle, ‘A’, in Fig 6, is not 6. 


MEASURING RF IMPEDANCES 


Vs 


(b) (c) 


A greater than a right angle A=90° 
Z is inductive Z is pure resistance 


Fig 6: Determination of reactance polarity using a capacitance for 'S’. 


Note that this is identical to the earlier 
formula except that it gives Sin not Cosé. 
This can give both positive and negative 
values for 8. A positive value indicates a 
capacitive reactance and a negative value 
indicates an inductive reactance. 


COMPARING CAPACITORS 
IF BOTH'S' AND ‘2’ arecapacitors there is no 


6 is equal to either (90-A) or to (A-90), the 
smallerangle being subtracted from the larger. 
If ‘A’ is less than 90° as in Fig 6a the reactive 
component is capacitive; in Fig 6b the reac- 
tive component is inductive. In Fig 6c A=90 
which means there is no reactive component 
and Z is a pure resistance. If Z is a pure 
capacitance V,_ is equal to the sum of V, and 
V,, ifZis a pure inductance V,_ is equal to their 
difference. If you prefer calculation to drawing 
a scale diagram, ‘O' can be found using 


Sind= (V,?- V2-V2)/ (2V, . V,) 


need to bother working oul reactances. The 
relation simplifies to: 

Unknown capacitance = capacitance of ‘S’ . 
(V,/ V,). 

Note the voltage ratio is ‘upside down’. As 
explained in the next section, the residual 
output capacitance will need to be subtracted 
from the measured value of the unknown. 

8 FORT WILLIAM 
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DOUGLAS, ISLE OF MAN 
tial Bl PHONE 01624 662131 


NEW S.E.M. PACKET MODEM. This unit will connect between 
your P.C. and 2M, F.M. Rig to provide Packet Radio with the 
various TNC emulation programmes readily available. State 9 pin 
of 25 pin socket on P.C. Price £49.90. 
S.E.M. Q.8.M. ELIMINATOR MKII. This device can phase out 
completely local interference of any kind. Connects in your aerial 
feeder and covers 100 KHz to 60 MHz, you can transmit through it, 
£98.50 incl. Ex-stock. 
V.H.F, Q.A.M. ELIMINATOR 130-180 MHz, £119.50. 
HI Q RECEIVER AERIAL MATCHING UNIT. Provides a high 
selectivity impedance match for wire or co-ax aerials to your 
receiver, £66.50 incl, Ex-stock. 
S.E.M. TRANZMATCH MKIll. The only Aerial Matcher with UNBAL- 
ANCED and TRUE BALANCED OUTPUTS. 1kW 1.8-30 MHz, £179. 
Built-in EZITUNE (see below), £59.50. Built in Dummy Load, £10.90. 
EZITUNE. Allows you to TUNE UP on receive instead of transmit 
FANTASTIC CONVENIENCE. Stops QRM, Boxed unit, £65. P.C.B 
and fitting instructions to fit in any ATU, £59.50. 
FREQUENCY CONVERTERS. V.H.F. to H.F. gives you 118 to 146 
MHz on your H.F. receiver, Tune Rx, 2-30 MHz, £79.50. Ex-stock. 
H.F. to V.H.F, gives you 100 kHz to 60 MHz on your V.H.F. scanner, 
Feprape Ex-stock, Plug in aerial lead of any receiver, Tuning trom 100 
Hz up, 
2 or 6-METRE TRANSMATCH, 1kW, will match anything, G2DYM or 
GSRV? on VHF. £55.00. Ex-stock. 
DUMMY LOAD. 100W THROUGH/LOAD switch, £39.50. Ex-stock 
VERY WIDE BAND PRE-AMPLIFIERS. 3-500 MHz. Excellent pertor- 
mance. 1.5dB noise figure. Bomb proof overload figures. £49.50 or 
Straight through when OFF. £59.50, Ex-stock 
A.F. NOISE BRIDGE. 1-.170 MHz. Very useful for aerial work 
measures resonant {req and impedance. £65.00. Ex-stock 
COSMIC MEMORY KEYER. The most comprehensive keyer available, 
4 x 48 character memory messages which can be combined or call 
each other and contain operational commands. Many more facilities 
all being called or interrogated via the key! £117.90 inc 
JAMBIC MORSE KEYER. 8-50 w.p.m, auto squeeze keyer, Ex-stock. 
Eve is the easiest to use. £65.00, First class twin paddle key, £39.50. 
x-stock. 
TWO-METRE LINEAR/PRE-AMP. Sentinel 40: 14x power gain, e.g 
3W — 40W (ideal FT290 and Handhelds), £135, Sentinel 60. 6x power, 
e.g. 10 W in, 60 W out, £145. 10 W in, 100 W out, £175, 
H.F. ABSORPTION WAVEMETER,. 1.5-30 MHz, £55.00. Ex-stock 
MULTIFILTER. The most versatile audio filler. BANDPASS Hi Pass, 
Lo Pass and two notches. £95.00. Ex-stock. 
HIGH PASS FILTER/BRAID BREAKER. Cures T.V.1. £9.95. Ex-stock 
CO-AX SWITCH. Three-way + earth position. D.C.-150 MHz, 1kW. 
£39.50, Ex-stock, 
12 MONTHS COMPLETE GUARANTEE INCLUDING TRANSISTORS 
Prices include VAT and delivery. C.W.O. of phone your CREDIT 
CARD No. Ring or write for further data or catalogue. Orders or 
information requests can be put on our Ansaphone at cheap rate 
times. 
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Fig 5: Connector block for the reference 


components. 
ATK TecHNoLlogy GMS3HAT 
1 Kenfleid Place, ABERDEEN AB1 7UW 


Credit Card Orders & Enquiries may be telephoned any day 0830 to 2130 to 01224 316 004 


COVERT OPERATIONS 


Following our extended development programme, we are marketing TWO forms of Crossed Field Antenna both of 
which operate on NINE HF BANDS ie. 160m... 10m with excellent efficiency and instantaneous bandwidth (e.g 
SWA less than 1.210 1 for whole of 20m, and S0kHz on 80m). They are SAFE and hazards due to EMC are minimal 
because these antennas are non-resonant devices, smoothly radiating the whole POYNTING VECTOR with 
modest voltages and currents. 

It you cannot operate because of visibility constraints, or location difficulties, we are sure that one or other form of 
CROSSED FIELD ANTENNA will allow successful operation, with 100W. 

ELECTROMAGNETIC DELAY-LINE RADIATOR Types EMDR 1 or EMDR 2 which are respectively 6.5 metres 
(2BH) and 15.5m (5111) long may be laid over the roof of a dwelling, or taped akong the walkway of a high flat, or 
held agains! the outside wall of a maisonette. Inclusive prices EMDR 1 £169, EMDR 2 £199. 

CROSSED FIELD LOOP Type CFL 0.5 is a half a square metre loop (Le, a neat round loop 70cm (2ft 4in) 
diameter). Being no larger than an approved satellite dish it is ideal for placement on a windowsill, or a balcony, or 
fixing on a caf, caravan, or a small boat. The distance from the PHASING UNIT may be as required up to 20 
metres (65!1), though the nearer, the less the losses. Price inclusive (specity lead length up to 10m), £250 
WRITE for Leaflets, or borrow one our VIDEO DOCUMENTARY tapes for cheque for £5 (returnable), 
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The ZW Centre! « 


Peter Jones Keys Red Base Brass Base Bencher Paddles; 
Traditional Pump Key £62.61 £70.76 BY1 (black) £89.95 
Single Lever Paddle £86.82 £83.61 BY2 (chrome) £99.95 
Twin Lever Paddle £77.19 £85.22 twin lever paddles 

R A Kent (Engineers) NB Jones and Kent key prices are for 
Pump Key kits for home assembly, 
Single Paddle Oak Hills Curtis Keyer (kit) 
C M Howes ST2 Morse 
Oscillator kit 

HA12R hardware pack 


£39.50 
£44.50 
£51.50 
£57.00 
£17.50 


£33.95 


Twin Paddle 
Morse Tutor 
Practice Oscillator 
All prices include VAT, Carnage charged extra on all items. Join our mailing list for latest news! 


£9.80 
£10.10 


G3TUxX 
The QRP Component Company 


RN PO Box 88 Haslemere Surrey GU27 2RF 
Tel: 01428 641771 Fax: 01428 661794 
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CONTINUED FROM PAGE 65 


Starting at 28MHz, the coil tap and capaci- 
tor setting for best SWR was established. The 
tuning capacitor was then removed and meas- 
ured; many modern digital multimeters have 
a picofarad range. A permanent wire from the 
coil tap just found to its relay was then sol- 
dered in. 

A fixed capacitor, of roughly the value just 
measured but not necessarily of adequate 
rating, was then soldered in where the tuning 
capacitor had been unclipped. This must be 
done because the capacity of this wiring and 
the open relay will affect the 24MHz band 
which is set up next. And so on, 

As the search time and price of capacitors 
adequate for 100W was expected to be con- 
siderable, it was found best to complete the 
whole set-up at low power with junkbox ca- 
pacitors; in the end, two capacitors could be 
used on three bands each, and those could 
be made of RG58/U. 

If it turns out that an exact capacitor value 
is hard to get, the next lower value may be 
shunted by a small capacitor made of coax, or 
moving the coil tap a bit will effect an ad- 
equately low SWR with a standard-value ca- 
pacitor. 

After all bands work satisfactorily on low 
power, capacitors with the proper ratings are 
installed and the SWR is checked again, first 
at the ATU and then at the shack-end of the 


A BOX TO MEASURE RF 


IMPEDANCES 


CONTINUED FROM PAGE 39 


ESTIMATING THE RESIDUAL 
OUTPUT CAPACITANCE 


THE MOST CONVENIENT way to do this is 
to use a capacitor of about 18pF as ‘S', and 
leave the output open circuit. ‘Z’ is then al- 
most entirely due to the residual output ca- 
pacitance which can be found in the usual 
way. 

Use a frequency of at least 14MHz. The 
residual capacitance is typically 4 or SpF with 
the coax socket disconnected, and it does not 
seem to vary much if measured under differ- 
ent conditions. 


HARMONICS 


THE ONE DISADVANTAGE in the method is 
that it is susceptible to errors due to harmonic 
frequencies in the input. If any harmonic 
present coincides with a resonance of afeeder/ 
antenna system disproportionately large er- 
rors could result. 

The input should be fed via a simple filter 
for instance a 1:1 p section filter. Such a filter 
for 14MHz was made by trial and error using 
two 470pF capacitors and a self supporting 
coil of 8 turns, about 2.3cm long and 1.3cm 
diameter, The filter could be tuned using a dip 
oscillator and squeezing turns together to 
obtain the correct filter resonance. 
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cable. The SWR in the shack should be the 
same or a little lower than at the ATU. If allis 
well, increase power and verify that the auto- 
matic ATU can reduce the SWR on all fre- 
quencies to where the transceiver will deliver 
its rated output. 


NOTES 

[1] If top-band is of interest, two articles are 
recommended: 
‘Bring back the end-fed’ by G3UCE, 
RadCom 2/89 (but beware of the under- 
rated capacitors mentioned!) 
‘160-m DX from suburban sites’ by G3XAP, 
RadCom 12/73. 


{2} In the UK, weatherproof plastic cabinets 
are very expensive. G4LQI's ATU used a 
wooden platform for the components and 
an upside-down 2-litre icecream container 
(held down by a brick) overhanging that 
platform on all four sides. It survived the 
1987 hurricane intact! 


[3] Some radios have a band-data output 
which can be used to select relays in the 
pre-match ATU through a bought or built 
interface. The same applies to the an- 
tenna selection provisions in some linear 
amplifiers and automatic ATUs. HB9GBB 
decodes the BCD band output of his Yaesu 
transceiver with an SN74LS145 IC, which 
can sink relay coil currents up to 8OmA. 
lf solid-state devices are used to drive 
relays, place diodes across their coils to 
prevent destruction of the switching tran- 
sistor upon release of the relay. 


For a frequency ‘f MHz the capacitance 
should be multiplied by (14/f) though the 
exact value of the capacitors is not critical. 


GENERAL COMMENTS 


ACCURACY 


It depends upon what is being measured. In 
general, greatest accuracy is obtained when 
'Z' and ‘S' are of similar value, when accura- 
cies of 2% or even better can be obtained. In 
the case of complex impedances where one 
component is larger than the other. 

The most significant component can be 
obtained to a good accuracy, but the value of 
the other component may be very approxi- 
mate. If one of the components is more than 
4 times greater than the other, the value of the 
less significant component is unlikely to be 
very reliable, and should this figure be 10 or 
more, the less significant component will prob- 
ably remain undetected. 


VOLTMETER CORRECTIONS 


As mentioned before, adding 0.15V to ail 
readings is a reasonable compromise. For 
readings between 0.5V and 1.0V the correc- 
tion should be less, and it decreases still more 
at lower voltages. 

The correction is much more significant 
at lower voltages being a much greater 
percentage of the reading and therefore 
having a much greater effect on the final 
answer. ‘S’ should be chosen to be roughly 
equal to ‘2’ which means that low voltmeter 
readings willbe avoided. Itis probably worth- 
while measuring the voltages to the nearest 
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Fig 3: SWR vs frequency in the cable between the 
remote pre-match ATU and in the shack. 


[4] Models with other than 12V coils are inex- 
pensive as surplus and at rallies. The 
voltage ahead of the regulator in 13.8V 
linear transceiver power supplies will op- 
erate most 24V relays. 

[5] A real ORPp SWR meter’ by DJ1ZB, 
Sprat nr. 69 & 71. © 


COMPONENTS 
Resistors 
Ri 22h 
R2, R3 180R, 1W 
R4, R5, RE 330K 
R7 22K 
Capacitors 
C1, C2, C3 
C4, C5, C6 
Semiconductors 
D1, D2, D3 
Additional Items 
Connecting block. Maplin JX38R or JY93B 
Components are available from Maplin Elec- 
tronic Products, Tel 01702 554161 


1000pF 
10nF 


BAR28. Maplin QQ13P 


0.01 voit, even though the last digit will be 
unreliable. 
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